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ABSTRACT

This paper reports on the results of the authors’ 1996 NASA/ASEE Summer Faculty Fellowship
research. The authors have developed a model for government agencies that are considering
privatization of all or part of their functions. Privatization encompasses the transitioning of
government functions from “government run” to “contractor run”. The model developed in this
paper is used to analyze the National Aeronautics and Space Administration’s (NASA’s) decision
to privatize space shuttle operations at the Kennedy Space Center (KSC). Several specific
recommendations are given to KSC as they attempt to operationalize this privatization decision at
the Center and to transition to a new relationship with their contractors.
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A MODEL FOR NASA-KSC’s PRIVATIZATION TRANSITION

Dr. Jerome P. Lavelle and Mr. Dennis W. Krumwiede

1. INTRODUCTION

The National Aeronautics and Space Administration (NASA), like many other United
States government agencies, is undergoing a transition toward privatization of all or some agency
functions. The process of transitioning toward privatization requires a systematic methodological
approach. Given is a methodology for use at NASA-KSC as it transitions from its current and
traditional role, with respect to shuttle processing and operations, to the use of contractor
performance-based metrics.

2. BACKGROUND

Voters today are demanding a more lean and responsive government, and politicians and
policy makers have taken notice. Concepts like “re-inventing government” which stress efficiency
and decision making accountability in the public arena have set the stage for what people expect
of their government. Voters are looking for reduced government size, fiscal responsibility through
balanced budgets and privatization where practical and possible. The National Performance
Review (NPR) is a reaction to that demand; it brings federal government employees together to
work toward: eliminating red tape, putting the customer first, empowering employees, and cutting
back to return to the basics (Government Reform, 1995). Governments, as with corporate
America, are being asked to do more with less and do it better each year. Government branches
and agencies are challenged to establish tangible strategic plans and justify all activities (and
expenses) in light of stated goals. The Government Performance and Results Act of 1993
mandates that all U.S. federal agencies use a strategic planning process as a core tool in
establishing work plans and budgets and in scoping resource needs and deliverables to the
customer (the voter).

With this in mind, NASA has been very active in establishing a vibrant strategic planning
process by promoting planning at the Agency, Center and sub-levels. KSC’s first formal Strategic
Plan was developed in the fall of 1987 and has continued to successfully evolve since that time. In
the short term (the 1996-2002 time frame), NASA’s strategic goal to Revolutionize NASA
challenges NASA to consider the way it looks at itself and its customers (NASA Strategic Plan,
1996). This plan calls for continued excellence in research and development in aerospace
technologies and to begin privatizing and de-emphasizing operations in areas where technologies
are now matured or maturing.

Privatization is a method used by governments to obtain high quality goods and services at
lower costs and on a more timely basis through the transfer of programs and functions to the
private sector. Privatizers may include private citizens, businesses, and organizations (Kent,
1987, Brinkley, 1987). According to Dimeo (1991) there are three basic types of privatization:

¢ Contract services to private companies, paying the firms a fee for the work.

e The formation of a partnership with private companies, which will build facilities and

operate the services for the government .
¢ The sale of public assets to the private sector.
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NASA-KSC’s past and present space shuttle operations transition falls into the first category of
privatization given above.
A few of the Agency’s strategic objectives that highlight the changing world for KSC are:

Return NASA to a premier R&D agency.
Do things that no one else can.
Change the way that we work with contractors.
Measure performance and communicate results to demonstrate relevance and
contribution to national needs. (NASA Strategic Plan, 1996)
e Decrease Space Shuttle costs and improve the management and operations of the

integrated government/contractor team. (HEDS Strategic Plan ,1996)

As of the launch of STS-78 on June 10, 1996 there have been over seventy successful
launch and recoveries of NASA’s space shuttle orbiter and payload. Clearly the processing of the
orbiter and its payload is a mature technology, and, per the strategic goals, a valid candidate for a
transition toward privatization.

3. PRIVATIZATION MODEL

Privatization requires a systematic methodology. A general model is suggested by the
authors that addresses all phases of the privatization process. This model is given in Table 1
below. It combines the author’s personal observations of the process at KSC as well as the United
Kingdom Methodology from Miller (1993), and the Air Force Methodology from McSwain and
Smith (1989).

Per the model, and with respect to privatization of space shuttle operations, the Agency
has been successful in defining privatization goals and in identifying the Centers affected by those
goals. The Kennedy Space Center is the NASA entity primarily affected by the privatization of
space shuttle operations. The model emphasizes the importance of including Center-level input in
the decision making process. NASA-KSC has been empowered to plan for and operationalize the
privatization plan. The Center has been given latitude in terms of the time and process to
transition from its current role to the privatized role. The model also points to the importance of a
formal structure to evaluate privatization and to incorporate lessons and learning into the decision
making process at the Agency and Center levels.

4, OPERATIONALIZATION OF PRIVATIZATION AT KSC

Step five of the General Agency-Level Model in Table 1 affects KSC specifically, with
respect to the privatization of space shuttle operations. Given the decision to proceed with
privatizing this function, the task falls on NASA-KSC to carry out that effort. In Table 2 a
specific methodology to operationalize privatizing shuttle operations at KSC is given.

The method in Table 2 requires, as a first step, a clear definition of the goals and
objectives of the privatization from the perspective of the Center. It is important that these are
aligned with, or result from, privatization goals of the Agency. As with concurrent engineering in
product design, it is important to have all relevant impacts planned for at the beginning stages of
the process because such efforts affect 95% of what follows in the product life-cycle. This is why
it is important to: have goals and objectives established from the beginning of the privatization
initiative, have these goals established by top management, and have them communicated
downward to those involved in actualizing the goals and objectives of the privatization.
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Table 1: General Agency-Level Model for Privatization

1. Define Agency-Level Goals and Objectives With Respect to Privatization

¢ Define through strategic planning process.
e Communicate throughout the organization.

2. Identify Affected Centers of Potential Privatized Functions

e Communicate Agency-level privatization goals and objectives.

3. Evaluate Privatization Alternatives at Agency and/or Center Level

¢ Include Centers in the evaluation.

Identify potential functions to privatize.

Specify the type of privatization.

Perform cost and risk analyses on the Agency and Center(s).
Evaluate alignment with, or affect on, the strategic plan.

o Understand the political implications.

4, If Privatization Chosen, Communicate

e Insure communication methods saturate the organization.

Relate current and potential plans through communication channels.
Use complete and honest tones in communication.

Relate updates and future communications.

S. Empower Centers to Plan and Operationalize Privatization

e Ensure Center-level privatization strategic plans align with Agency strategic plans.

6. Evaluate Effectiveness of all Privatization Efforts at Agency and Center Levels

e Measure effectiveness against expected goals and objectives over time.
¢ Decide to continue present effort, add to, or eliminate privatization portions.

7. Document Lessons and Learning at Agency and Center Levels

e Document inputs, processes and outputs throughout.
¢ Incorporate lessons and learning into the process of evaluation and execution.

Table 2: Methodology to Operationalize Privatization at KSC

Overall Methodology

L.

Center top management should ensure that specific goals and objectives of privatization at the
Center are aligned with Agency privatization strategic plans.

2.

Develop a set of contract measures that incentivize the contractor to perform in alignment
with the goals and objectives of privatization. These are the measures that are used for making
contract evaluations and are explicitly incentivized.

Develop an exhaustive list of all processes involved in meeting the goals and objectives of the
privatization.

In a matrix format, map the key processes from the exhaustive list to the contract measures
that are incentivized explicitly through the contract. These key processes are insight measures
that can be aggregated (either 1-to-1 or many-to-1) to the contract measurement level. These
measures provide insight and confidence; they are not incentivized directly.

Do not measure or track other processes that are not primary in supporting the goals — these
processes provide no insight or confidence, and are not incentivized through the contract.

Establish a system, for both the contract measures and the insight measures, to track, report,
and manage those measures.
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Once privatization goals have been defined a set of contract measures that explicitly
support these goals should be developed. It is important that contract measures are incentivized in
the contract. These contract measures should lead the contractor to perform with respect to them,
thus performing with respect to the overall goals. A lack of goals makes it impossible to develop
contract measures that promote contract performance in alignment with those goals.

The next step in the Methodology to Operationalize Privatization at KSC is to
exhaustively identify all processes associated with the privatization, on both the NASA-KSC and
contractor side, and list them explicitly. These processes then should be mapped, in a matrix
format, to the contract measures developed previously. The identification of the processes, as well
as the mapping of those processes to contract measures involves both NASA-KSC and contractor
process owners. Mapping the processes to contract measures involves identifying those processes
that associate to specific contract measures. These may associate in a one-to-one or a many-to-
one fashion. However, these processes are not incentivized directly; their role is to both provide
insight into the contractor’s processes and to aggregate forward to form the contract measures. In
mapping processes to contract measures not all processes may be accounted for. From a
measurement perspective, it is important to track only those processes that either provide insight
or are at the contract measurement level. Processes that are not insight or contract measures do
not explicitly relate to the goals and thus do not require measurement.

The last task in the Methodology to Operationalize Privatization at KSC is to establish a
standardized system of obtaining measurement data and in analyzing and reporting that data in a
bi-directional fashion throughout the organization. As one defines the contract and insight
measures described in the previous paragraphs (and tracks those over time to form a system of
metrics), it is important to use a formal operational definition of each measure. This operational
definition is the who, what, when, where, why, and how of each measurement.

5. CONCLUSIONS

The following are a series of conclusions and recommendations developed by the authors.
These recommendations are based on the General Agency-Level Model for Privatization and
Methodology to Operationalize Privatization at KSC described in the preceding sections and
impressions of activities at NASA-KSC reached over the tenure of the 1996 NASA/ASEE
Summer Faculty Fellowship assignment.

e At KSC it is important for the active measures-and-metrics groups to continue to
discover, from the ground up, the goals and objectives that the SFOC promotes. Having
understood these fundamentals, a system of measurements can be developed based on the
methodology described above. If there is an apparent inconsistency between what is being
understood as the goals and what the SFOC incentivizes the contractor to do an
adjustment to one of these factors is necessary. As a first step the authors suggest formal
training on the SFOC to at least the measures-and-metrics groups.

e The measures-and-metrics groups should utilize a standard set of resources, definitions
and analysis methods as part of their system development work. Resources of interest may
include: NASA Contractor Metrics Handbook, Measurement Planning Handbook and
Measurement Workbook, Air Force Metrics Handbook, and Air War College for
Developing a Successful Privatization Project.

e The measures-and-metrics groups should use a local benchmark to learn lessons and gain
insight into the metrics development process. The McDonnell Douglas company at KSC
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has extensive experience in developing metrics systems. Ms. Sherry Smith is the lead
engineer in this area for the company.

e When goals are communicated there needs to be a repository for accessing those goals by
all levels of the organization. Difficulty in obtaining information pertaining to those goals
leads to misguided and non-uniform approaches to problem solving.

e Continuous improvement (CI) is a “way of life” that proactive organizations pursue, and
the goal of promoting CI as a principle of operation is appropriate for such organizations.
Given the organizational challenges that face NASA in the future, the goal of promoting
CI seems appropriate. If this is a goal (to promote this in the contractor), it must be
incentivized in the SFOC explicitly.

e The Goals-Contract-Measures-Metrics integrated system should be documented,
communicated, and driven at all levels affected. It should serve as a common “language”.

e In developing a system to track, report and manage contractor metrics, if the goal of
promoting the CI philosophy in the contractor is chosen, then the use of statistical process
control methods seem appropriate. See Kinlaw (1993) and the Air Force Metrics
Handbook (1991). In this context, training session on SPC and other CI tools seems
appropriate.

o It is important to track the progress of the privatization effort from cost and customer
satisfaction perspectives. If either attribute fails to achieve levels consistent with Agency,
or Center goals, privatization should be re-evaluated.

e The technical discipline of industrial engineering provides expertise in methods and
process analysis for organizational efficiency and effectiveness. In the privatization effort
at KSC, with its resulting need to operationalize changes in the organization, industrial
engineering expertise should be emphasized. The industrial engineering group should be
empowered to lead the engineering of the required changes. That role should be
understood and communicated throughout the Center. To be effective in this role it is
important to place such expertise at appropriate organizational levels.
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